INTRODUCTION AND SYSTEM OVERVIEW
What the System's For A major problem in processing and analyzing earthquake-related data is getting a particular data set in a form that one can use. We are usually too busy to document our computer programs and our data. As a result, they may be useless to others, or even to ourselves, after a few months. The USGS Earthquake Data Archiving and Retrieval System is designed to help in documenting, archiving, and retrieving our earthquake data. The purpose of this User's Manual is to show how one can query and retrieve data from the USGS Earthquake Data Archive.
How the System Works
The overall scheme for organizing earthquake-related data is illustrated in Figure 1 . We assume that data along with descriptions of contents and formats are provided by contributors in the form of magnetic tapes or punched cards. These input data sets are first read onto a disk for editing with the "Edit System". An archivist then uses the "Archive System" to place the edited data sets onto a "Staging Disk" and finally onto archival tapes. In the archiving process, data sets are copied, verified, and indexed in a "Database". Subsequently, the "Backup System" is used to backup the archived data sets independently via the SLAC Archive System. From the users' point of view, the "Query System" is available to search the "Database" for desired data sets. The result of a search is a list of pointers to the desired data sets on the archival tapes. The pointers are passed to the "Retrieval System", which first looks for the data sets on the "Staging Disk". If the data sets are there, the response is immediate and the data sets can be output to a magnetic tape or to the printer. Otherwise, data sets are retrieved from the archival tapes and placed on the "Staging Disk" with a delay of about 30 minutes.
Because of the vast amounts of earthquake-related data, it is not economical or necessary to have all the data online. However, we do keep a sample of all the archived data sets online for users to examine before full retrieval. The "Staging Disk" has a capacity of 160 megabytes; thus it can hold several hundred data sets temporarily. The "Retrieval System" scratches out the least used data sets when it adds data sets from the archival tapes, so that eventually the "Staging Disk" will contain only the most frequently used data sets.
For more information on the design and implementation of the USGS Earthquake Data Archiving and Retrieval System, please see Lee, Scharre, and Crane (1983) and Crane, Lee, and Newberry (1984) .
What Libraries are Available
Before we describe the contents of the Earthquake Data Archive, we would like to introduce some definitions. A data set is a unit of information it may be a computer program to locate earthquakes, or it may be a set of arrival times for an earthquake sequence, or it may be any convenient collection of data. In order for a data set to be useful to others, it must be self-explanatory and have a set of indexes for retrieval purposes. A data set may contain one or more data records. A data record is the smallest unit of data that is involved in data manipulations, e.g., sorting and merging operations. For example, a data record could contain the P-and S-arrival times at a particular station for a particular earthquake, and one might wish to merge all such data records for a given earthquake. Now let us consider how to document a data set. We are aware that scientific papers published in journals follow a rather rigid format title, author(s), institution(s), abstract, text, figures, tables, and references. In a similar manner, a data set should contain all the relevant information, not just a set of numbers. The journal editor sees to it that the papers are in good order, and similarly, a data archivist must play the role of the journal editor, asking if the documentation is adequate and complete. Although it is common to document a data set on separate sheets of paper, we think that this is a mistake because the documentation tends to get lost and is then unavailable when needed. Therefore, under our archiving and retrieval system, a data set will not be archived unless it has documentation incorporated within it.
Next, we will consider how to specify a data record. It is obvious that if one wishes to shuffle a set of data records, each data record must be uniquely labelled. Since a data record may contain a variety of information, an identification must be included to specify the type of data and its format. At present, numerous formats exist for various earthquake-related data or even for a specific type of earthquake data. Since it is not practical to ask others to abandon their favorite formats, we are setting up two distinct libraries for our archiving and retrieval system: a General Library (GL) for data sets with arbitrary data structures and formats and a Standardized Library (SL) for data sets using our specified data structure. We have also set up Waveform Libraries (CL for CUSP waveform data and WL for general waveform data) to handle the extremely large volume of seismic waveform data.
In summary, we have (1) a General Library for data sets that we have archived more or less as received, (2) Qualified persons will be notified, and a computer account will be assigned for their use.
Required Equipment
The SLAG Computer accepts 300-baud or 1200-baud dial-in telephone service. The 1200-baud service requires a special modem, either Bell 212A or its equivalent. (2) To abort a line you are typing, hit ATTN or BREAK key once.
Logging Out
After you have finished accessing the USGS Earthquake Data Archiving and Retrieval System, type "exit" to exit from the system and be logged out of the SLAC Computer.
:-? exit *** Leaving the Archive System *** SEARCHING FOR DATA SETS
Introduction
In the USGS Archiving and Retrieval System, the basic unit of retrieval is a data set. Each data set is indexed by data class, data subclass, author, institution, keywords, and minimum/maximum values of time, latitude, and longitude.
Please note that we do not index in fine detail on the data set level. For the time index, we use the earliest date and the latest date applicable to the data; these are given as year, month, and day. Latitude and longitude indexes are given only to one decimal place, although the data themselves may have more decimal places.
In the search procedure, we assume that the user is interested in data sets that have time, latitude, or longitude indexes that fall within a specified ranges of values. For example, we may have the following 6 data sets which have been archived, each of which is characterized by a time index (year, month, day) as follows:
Data Set Time Index (beginning date, ending date) #1 19000101, 19831231 #2 19250712, 19340816 #3 19360101, 19400331 #4 19360101, 19680630 #5 19420701, 19570831 #6 19550201, 19721005 If the user desires data sets with data from years 1900 to 1983, then all data sets should be included. If he is interested in data sets with data from years 1935 to 1945, then data sets #1, #3, #4, and #5 should be included. Although data set #1 spans the years from 1900 to 1983, it may or may not contain any records with years between 1935 and 1945. The reason is that we index the data set in general and not its records in particular.
Query System
The Query System is a part of the Archiving and Retrieval System; it is designed to help you search the archived data. Once you find the data sets of interest, you may display a sample on your terminal or retrieve the data sets in their entirety from the archival tapes. After data sets have been retrieved, you may output them to a magnetic tape or to the printer.
Please note that the Query System does not distinguish the upper from the lower case of the alphabet. The Query System prompts will be issued to you in the upper case. You may type the answers in either upper or lower case. You may skip any prompt by hitting the Return key on your terminal. If you don't understand the prompt, simply type the word "help" or the question mark symbol (?). The Query System will then explain the prompt and provide a list of possible answers for you. Throughout this document, the quote symbol (") will be used to highlight the prompt messages or suggested answers; you need not type the quote symbol (") in answering the prompt. To print a copy of the retrieved data sets for you in Menlo Park.
(Not yet available)
To write a magnetic tape for you in Menlo Park.
(Not yet available).
To allow a user to enter a multiple-line comment for the USGS staff.
(See page 16)
To exit from the Query System and be logged off.
The above commands in the Query System are rather self-explanatory, except for the "SEARCH" command, which will be discussed in detail below.
The HELP Command
If you need extra help at any point, issue the "help" command, short help message will be displayed on your terminal, in some cases with possible responses.
The SEARCH Command
If you type "search" when the Query System prompts you for "COMMAND?", you will initiate the search prompting which is designed to help you to find the desired data sets. When you answer the prompts, the Query System will try to find the data sets that fit your answers. Since some of the prompts may not be applicable to your particular search need, we allow you to hit the Return key on your terminal to skip the prompt. If you don't understand the prompt, type "help" or "?", and the Query System will then explain the prompt for you.
After you type the "search" command, the following prompts will be issued to you:
(1 
GEOCHEMICAL
Data related to geochemistry, such as radon, helium, hydrogen, carbon dioxide, etc.
GEODETIC
Data measured by geodetic instruments (usually intermittently) , such as triangulation, trilateration, leveling, alignment array, gravity, etc.
GEOLOGIC
Data derived from geologic observations, such as fault data, well logs, etc.
HYDROLOGIC
Data related to hydrology, such as water well level, water well temperature, etc.
STRAIN
Data measured by strain instruments (usually continuously), such as creepmeters, dilatometers, strainmeters, tiltmeters, etc.
STRONG-MOTION
Data for earthquakes recorded by strong-motion instruments.
MISCELLANEOUS
Data not included in the above classes, such as animal behavior, heat flow, etc. This prompt allows you to search for different subclasses of data within a given selected data class. If your answer is more than one data subclass, you must use a comma (,) to separate them. For example, if you have selected "earthquake" as the data class and are interested in phase and summary data, type "phase, summary" for this prompt. The following data subclasses are recommended: To find data sets with time indexes that fall within a specified period, enter the beginning and the ending dates. The two dates should be separated by a comma (,) and be each in the order of year, month, and day. For example, March 21, 1983 should be entered as " 830321" or "19830321 ". An asterisk (*) may be used to default to either the earliest or the latest date; e.g., "*, 830321" will find data sets with time indexes that fall on or before March 21, 1983.
(5) "AUTHOR NAME(S)?" The TYPE Command
The "type" command is used to display at the terminal the result of a previous search. One gets a list of data sets with their identifying names and titles.
The SAMPLE Command
Because of the vast amounts of earthquake-related data, it is not economical or necessary to have all the earthquake-related data online. However, we do keep a sample of all the archived data sets online for users to examine before full retrieval. Once you have performed a successful "search" and identified the data sets that you are interested in, you can examine the short sample stored on-line before costly or unnessesary retrieval. If you type "sample" when the Query System prompts you for "COMMAND?", you will initiate the sample display program. The program will then prompt you for the data set name, such as "GL000050". Each data set name is composed of the library identification and a 6-digit integer number.
If the sample can be found on-line, it will be displayed to you 20 lines at a time. After each 20 lines you have the option to return to the query system prompt or to display the next 20 lines. The on-line samples range in length from 100-150 lines.
You may optionally specify the data set name when issuing the "sample" command, i.e. "sample GL000050".
The EXAMINE Command
The "examine" command is used to selectively examine the list of data sets one by one and either keep or delete each from the list. The resultant list can then be used to retrieve the actual data sets from tape.
The RETRIEVE Command
The "retrieve" command is used to retrieve from tape any data sets in the current list which are not already on-line. You must have a search result list before issuing the RETRIEVE command. If any requested data sets are not already on-line, the system will submit a request to mount the appropriate tape and retrieve the data sets to disk.
The CCW1ENT Command
The "comment" command is used to send a short comment to the USGS data archive administrator. You will be prompted for your name and message. 
